Background 5 5
Filamentous organisms are widely used in the field of industrial biotechnology. Of particular 3 1 respectively. The fluorescence emission of Syto-9 was monitored in the region between 505-2 3 2 545 nm, while a long-pass filter of 560 nm was used to detect PI [31] . The pictures shown in 2 3 3 Sodium alginate (Sigma-Aldrich, CAS:9005-38-3) was dissolved under constant stirring for 1 2 3 8 hour in milliQ water to obtain a 2% solution. To remove undissolved micro-particles and other 2 3 9 contaminants, the obtained solution was passed through two different filters. The first filter 2 4 0 had a pore size of 1.2 μ m (GE Healthcare, CatNo:1822-047) and was used in a vacuum 2 4 1 filtration apparatus (PALL Magnetic Filter Funnel). The filtrate was then filter-sterilized using 2 4 2 a syringe filter with a pore size of 0.22 μ m (Sarstedt). For the production of calcium-alginate 2 4 3 microcapsules, a home-made device was used similar to that described in [32]. This 2 4 4 apparatus is based on a coaxial gas-flow extrusion principle, with sterile air as the used gas. 2 4 5
The air flow was regulated via a controller (Kytola, Model E) and was set at 3 liters per 2 4 6 minute, thus yielding alginate particles with an average diameter of 415 μ m (± 12.3 μ m; 2 4 7 based on analyzing 150 particles). A constant alginate flow was obtained by using a syringe 2 4 8 pump (Fisher-Scientific) set at 30 ml/hour. The microcapsules were produced by dispersing 2 4 9 the extruded alginate using a home-made nozzle that allowed co-axial laminar flow. While 2 5 0 the alginate constitutes the inner sheath, air is flown in a co-axial fashion and determines the 2 5 1 rate of formation of the alginate drops. This allowed control over the volume of the falling 2 5 2 droplets, which were collected into a gently stirred 200 mM CaCl 2 solution. The cross-links 2 5 3 formed through sodium/calcium ion exchange almost instantly transformed the liquid drops 2 5 4 into gel-like microcapsules. The alginate microcapsules were left to harden in the stirring 200 2 5 5 mM CaCl 2 solution for 5 minutes. The obtained suspension of calcium-alginate 2 5 6 microcapsules was then filtered using a vacuum filtration apparatus (PALL, GE Healthcare 2 5 7 filters as above), after which the microcapsules were washed three times with 500 ml sterile 2 5 8 demi-water. 2 5 9 2 6 0 Glucose measurement assay 2 6 1 Glucose concentrations were determined using a commercial kit (Megazyme, HK/G6P-DH), 2 6 2 according to the instructions of the manufacturer. The specific activity of tyrosinase produced by S. lividans harboring pIJ703 was determined 2 6 6 by following the conversion of L-3,4-dihydroxyphenylalanine spectrophotometrically at a 2 6 7 wavelength of 475 nm, as described earlier [33] . Supernatants of liquid-grown cultures were harvested after 48 h of growth. The culture 2 7 1 samples were first centrifuged for 10 min at 5000 rpm and 4° C, after which the supernatants 2 7 2 were filtered through 0.22 µm syringe filters (Sarstedt), to remove any possible contaminants 2 7 3 (e.g whole cells, spores). Extracellular proteins were concentrated via acetone precipitation. 2 7 4
Briefly, 1.2 ml of cold acetone (-20°C) were added to 300 µl of supernatant sample. Following 2 7 5 thorough mixing, the sample was kept at -20°C for 1 hour and subsequently centrifuged at 2 7 6 13,000 rpm for 10 min at 0°C. Subsequently, the liquid was removed without disturbing the 2 7 7 protein pellet, after which 500 µl of cold acetone were added. After a second centrifugation 2 7 8 step, the acetone was removed and the pellet was dried at 37 °C for 10 min. The obtained 2 7 9 protein pellets were dissolved in 30 µl of 10 mM Tris-HCl buffer (pH 8.0). A Bradford analysis 2 8 0 was used to determine the protein concentrations in the obtained samples, and 2 µg of 2 8 1 proteins were used for separation by SDS-PAGE on precast 12 % miniprotean TGX Gels 2 8 2 (BioRad) at 205 V, 200 mA for approximately 50 min. Proteins were transferred to 2 8 3 polyvinylidene difluoride (PVDF) membranes (GE Healthcare) and incubated overnight with 2 8 4 anti-Tyrosinase polyclonal antibodies (1:25,000 dilution). Following 1 hour of incubation with 2 8 5 goat anti-rabbit alkaline phosphatase, detection was carried out with NBT/BCIP. The relative 2 8 6 quantification of proteins on SDS-pages was performed using ImageJ (version 1.48f). DC, BZ and DVD conceived the study. BZ and DC wrote the manuscript with the help of 2 9 8
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